Receixed tor publication 21 May 19783 Induction ot' cellular DNA synthesis bv the nondef'ective adenovirus 2-simian virus 40 hybrid viruses was examined in monkey and hamster cells. It was not possible to discriminate the ef'f'ects of the hybrid viruses from those of' wild-type adenovirus 2.
The nondefective adenovirus 2 (Ad2 )-simian virus 40 (SV40) hybrid viruses, Ad2-NDlAd2'ND5, consist of' Ad2 virions which contain f'ragments of' SV40 DNA covalently linked to Ad2 DNA (10. 15) . Each of' the f'ive hybrids contains a diff'erent amount ot' SV40 DNA, with a maximum of 4.3('' ot' the wild-type SV40 genome present in Ad2'-ND4; none of' these viruses contains an Ad2 DNA deletion larger than 7% (12) . Electron microscope heteroduplex studies have led to the conclusion that the SV40 f'ragments within these ftive viruses f'orm an overlapping set (12) and are colinear with wildtype SV40 DNA (16) . In the case ot'three of the viruses, the amount of' SV40 DNA present in the hybrid molecule appears to be proportional to the number of' SV40-specif'ic RNA species and antigens induced in acutely inf'ected cells (14, 15) . None of' these RNA species or antigens are "late" SV40 f'unctions (those expressed af'ter synthesis of' viral DNA begins) (14, 15; Table  1 ). Thus, the nondefective Ad2-SV40 hybrid viruses have been usetful in provisional mapping of the early region of' the SV40 genome (12, 16) .
Wild-type SV40 and polyoma induce host cell DNA synthesis during productive inf'ection (4, 8, 9) . Many observations suggest that the induction of host cell DNA synthesis is closely associated with transf'ormation, e.g., abortively inf'ected cells which undergo DNA synthesis have a transf'ormation rate f'our times that of cells which are not so induced (6) gens (U, T, or TSTA) is directly associated with the induction property. The nondef'ective hybrid viruses, by permitting identification of the regions of' SV40 DNA presumably coding for these antigens, might permit the identif'ication of' the early SV40 f'unction responsible for the induction phenomenon. Such an analysis would have obvious implications for the study of' the mechanism of' transformation.
It is known that in cells permissive for SV40 (e.g., Af'rican green monkey kidney, AGMK), mixture of Ad2 virus (at low multiplicity) with SV40 inhibits the cellular DNA synthesis normally induced by SV40, as determined by chromatographic separation of'the various DNA species (7) . 'I'his inhibition appears to be caused by the Ad f'iber antigen (13) . Nevertheless, it is possible that the small Ad2 DNA deletions, or the covalent linkage of Ad2 and SV40 DNA in the nondetective hybrid virus genomes, might abolish the adenovirus inhibitory phenomenon Voi.. 12, 197, 3 and permit discrimination of cell DNA synthesis induction as an SV40-specific event. Theref'ore, we studied the induction of' host DNA synthesis in primary AGMK cells after Ad2, SV40, nondefective hvbrid virus, or mock infection, bv using isopycnic density gradient centrifugation to separate the dif'ferent species of' DNA. Since the buoyant density of' the two DNA species is suff'iciently different, this procedure provides a sensitive method for separation of cellular and Ad2 DNA (3) .
In AGMK cells infected with 30 PFU/cell of' Ad2 tND4 and radio-labeled with 3H-thvmidine, we found that the 3H-thymidine was exclusively incorporated into viral DNA, indicating that AD2-ND4 has an effect indistinguishable from that of' wild-type Ad2 (Fig. 1) 88 ,878 x g for 72 h at 4 C. Gradient fractions were collected, and samples were mixed with 5 ml of 90% Aquasol (New England Nuclear Corp.) and counted in a Packard Tri-Carb scintillation spectrometer. Arrows denote the positions of 3H-labeled mock-infected cell DNA and of "C-labeled Ad2 DNA purified from virions. The two markers were first centrifuged as a mixture in a separate experiment and the "C-viral DNA was then added to each cellular DNA assayed. Buoyant densities of the markers had been previously determined using a Spinco Model E analytical ultracentrifuge (10 Ad2+ND4 (3 PFU/cell), and with a continuous monkey cell line (CV-1) (11) (data not shown).
Wild-type Ad2 has not been reported to be oncogenic in hamster cells, although it does induce hamster cell DNA synthesis at a high multiplicity of infection (17) . SV40 is oncogenic for such cells, and a hybrid virus containing SV40 might induce hamster cell DNA synthesis at a lower multiplicity than would Ad2. Theref'ore, we examined the induction of cellular DNA synthesis by Ad2, SV40, and four of' the nondef'ective hybrid viruses in primary hamster kidney (HK) cells. When compared with a mock inf'ection, we observed that Ad2 and all of' the hybrids (Ad2+ND3 was not tested) stimulated both cell and viral DNA synthesis, whereas SV40 induced only cell DNA to replicate (Fig.  2) 
